Introduction
signalling pathways often are altered in high-grade gliomas [6] [7] [8] , or components of the Notch signalling pathway. 9, 10] . [11, 12] . One of the major processes in which several Hairy/E(spl) family members, are thought to be involved, is the process of neurogenesis [13] [14] [15] [16] . Both HES and HEY family members inhibit the transcription of the proneural transcription factors Mash1, Math3, neurogenin and neuroD [14, 17] and recent findings suggest that Notch signalling plays an essential role in the formation of brain tumours and the self-renewal of NSCs [18] [19] [20] . However, the exact means by which Notch signalling contributes to brain tumour formation remains unclear, since activation of the Notch signalling pathway by overexpression of the NICD in immortalized astrocytes does not cause cellular transformation [20] . Moreover [21] [22] [23] . Several data indicate that pRB plays a crucial role in neurogenesis: pRB is highly expressed in the developing nervous system [24] [29, 30] . In addition, increased cell division has been described in telencephalon-specific Rb knockout mice and in conditional Rb mutants, leading to an increase in brain size [31, 32] . [36] . Pools of early passage WI38 or TIG3 ER-E2F1 cells were generated by infection with the retroviral vector pBabePuro ER-E2F1 as described earlier [37] and selected in 1.5 g/ml puromycin. E1A-or HEY1-expressing NSCs [38] .
The Notch signalling pathway is a conserved intercellular signalling route that has been implicated in different developmental processes. Members of the Notch gene family encode for transmembrane receptors that are activated through local cell-cell interactions: Notch receptors on the surface of one cell bind to their ligands on the surface of an adjacent cell, leading to the proteolytic cleavage of the Notch intracellular domain (NICD). The NICD subsequently translocates to the nucleus, where it can associate with the proteins of the RBP-J family (also known as CSL or CBF/Su(H)/Lag-1) to form an active transcription factor complex that up-regulates the expression of primary target genes of Notch signalling, like the members of the hairy/Enhancer of split (E(spl)) family [reviewed by

Hairy/E(spl) family members, such as the HES or HEY proteins, are basic helix-loop-helix (bHLH) transcription factors that repress the expression of tissue specific genes and are involved in different developmental processes such as boundary formation, segmentation and the control of cell fate
Chromatin immunoprecipitation assays
Chromatin immunoprecipitations were performed as described previously [39] . 
Results
HEY1 is a target of the E2F family of transcription factors
Although initially identified as a direct target of the Notch signalling pathway [42, 43] (Fig. 1D) . Fig. 1E, E2F1 [35] . However, HEY1 has previously also been identified as a downstream target of the Notch signal transduction route [12, [42] [43] and several groups have recently reported the importance of Notch signalling in gliomagenesis [20, 53, 56] . Thus, it may well be that the high levels of HEY1 expression are a consequence of both altered E2F and Notch signalling. In fact, many gliomas exhibit deregulated Ras and Notch activity and it has been suggested that both pathways may be required for GBM formation [20, 53] and that Ras and Notch may co-operate directly to specify a particular cell fate by up-regulating a common target gene [57] .
Once identified the E2F-binding sites in the promoter of HEY1 and having demonstrated that the activation of HEY1 transcription depended on the presence of these binding sites, we wanted to show direct binding of E2F to the promoter. For this purpose two different types of chromatin immunoprecipitation (ChIP) assays were performed. In the first experiment, DNA from TIG3 cells expressing the inducible ER-E2F1 protein was precipitated using an antibody specific for E2F1. As shown in
Although 
